Indian ricegrass [Oryzopsis hymenoitb (Ram. and Sctudt.) Ricker] is II valuable forage specien in tbe western United States; however, low fresh-seed germin8tion bee limited its use in rengeland rcvegetation. Seed damage and germination effects were evaluated on 2 seedlots of 'Nezpar' Indlan ricegrass exposed to 3 mechanical treatments. The air-gun scarifier and the Quaker Oats dehuller improved germination wherea the For&erg dehuller decreased germination. Disruption of the seed coat before storage appears to be a practical method of reducing storage time required for improved germination of freshly harvested sad.
rubber-lined steel outer-wall by an inside cylinder. This rubbing action dehulls and scarifies the seed. The For&erg Model 2 differs from the For&erg scarifier [used by Zemetra et al. (1983) ] which employs rotating batts to propel the seed against sandpaper.
The Quaker Oats dehuller uses a rapidly rotating impeller to throw the seed against the side of a rubber-lined metal cylinder; the impact breaks the hull from the seed.
The air-gun scarifier, described by Booth and Griffith (1984) , uses compressed air to shoot individual seeds into an abrasive lined cylinder. The cylinder was lined with 24 grade sanding cloth and the air gun was operated at an air pressure of 345 kPa in this study.
'Nezpar'Indian ricegrass seed harvested in 1976 and in 1982 was treated with each machine either once or twice using approximately *A kg of seed for each experimental unit. Time to treat iA kg of seed in the For&erg huller/scarifier, the Quaker Oats Impact Dehuller, and the air-gun scarifier was H min, 1 min, and 7 min, respectively. All seed was stored in cottoncloth bags at 5' C prior to, and after, treatment. Seed was treated with the Quaker Oats dehuller in the fall of 1982. The other treatments were processed in October of 1984. Treated seed was thoroughly mixed and three l-g subsamples randomly selected from each experimental unit for microscopic evaluation. A dissecting microscope was used to separate unhulled, dehulled, damaged seed and seed fragments from the l-g subsamples. A seed was considered damaged if the embryo was absent or if more than 25% of the endosperm was missing. Germination tests were conducted for the Quaker Oats treatment in January 1983 and for all treatments in January 1985. Three hundred seeds of each treatment in each seedlot were incubated in dark germinators at 200 C. Seeds were cultured on CobbJones plates (Jones and Cobb 1963) for 4 weeks and were considered germinated when the radical emerged 1 mm. Germination was recorded each week and the germinated seeds removed from the plates.
Homogeneity of variances can not be assumed among seed treated by different machines, therefore the 95% confidence interval was used to compare germination. This provides a simple and conservative statistical test based on the normal approximation to the binomial distribution (Steel and Torrie 1980) .
Results and Discussion
Treatment with the air-gun scarifier gave the best germination and the least seed damage (Table I) . Seed from the 1976 harvest that had been scarified once or twice had a mean germination of 61% and 52% respectively. Seed from the 1982 harvest that had been scarified once or twice had mean germination values of I8 and 26%, respectively. The germination of all seed treated with the air gun scarifier was significantly better than that of the untreated seed.
The For&erg dehuller caused extensive damage to both seedlots, resulting in low seed germination. The low germination was due to the removal of the embryo by the dehuller. Seed fragments from the For&erg dehuller comprised 39 to 57% of the samples.
The germination of seed used in the 1983 test of the Quaker Oats dehuller changed signiticantly, from 1983 to 1985, for all treatments except the check for the 1982 seedlot ( Tables 1 and 2 show adjusted means for these data. The method used to adjust the means is described in footnote 3 of Table  2 .
The differential changes in germination that occurred from 1983 to 1985 between checks and treated seed may be due to greater amounts of oxygen reaching embryos of seeds with disrupted hulls. This might have caused differential'aging'over the Zyear period, reducing the amount of germinable seed in the older seedlot while increasing germination of the younger seedlot. The differential changes in germination between treated and untreated seed indicates that maximum germination of Indian ricegrass seed can be obtained in less time if the hull of freshly harvested seed is disrupted before storage.
Most of the treated seeds which germinated were either totally dehulled and undamaged 01 they were seeds which retained their hulls. Scarified seed, which had the highest germination, also had the highest number of seeds not dehulled (Table 1) . Microscopic inspection of these scarified seeds revealed hairline cracks in the hulls (Fig. l) , which account for the improved germination. Very few of the damaged seeds in any of the treatments germinated. It 
